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Abstract 

This article presents the result of a first ever study on quantitative estimation of landward migration of sea water 
in Kutch during Early Eocene time using remote sensing and palynofossils. We report that the sea water was 
transgressed upto 16 kms inside the land, during Early Eocene (~49 million years ago), in the Kutch region, 
Gujarat, India. The sea water migration distance suggests that during Early Eocene the climate was much 
warmer, in comparison to present climate. Our utilized approach is quite useful in paleoceanographic study for 
regional or global correlation. 
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Introduction 

The Kutch basin is an elliptical-shaped pericratonic 
shelf basin with well developed Tertiary sequences 
over basement Deccan Traps. The basin extends far 
to the west over the present continental shelf 
(Biswas, 1992). The Tertiary sediments are 
developed in the western part of this basin with 
major part occurring in offshore region extending 
up to the present continental shelf. Naredi 
Formation, comprising of mixed siliciclastic 
lithological succession, was classified by Biswas 
and Raju (1973) after the village Naredi situated in 
the western part of the Kutch. The type section is 


exposed above the ground along Kakdi River near 
Naredi and in parts along the Guvar River to the 
north-north-west of Naredi village. Apart from this 
many researchers studied the Naredi Formation 
sequences in Kutch and provided further 
sedimentological and paleontological insights on 
the Formation (Tandon, 1971; Venkatachala and 
Kar, 1969a, 1969b, 1969c; Kar, 1985; Misra, 1992; 
Singh, 2002; Singh and Singh, 2005; Garg et ah, 
2011). Till now no one study has measured 
quantitatively the landward migration of sea water 
in Kutch region where Naredi Formation type 
section of Early Eocene age was deposited. This 
study quantitatively measures, for the first time as 


©MEPL Research Foundation, India. 


Page 1 



International Basic and Applied Research Journal Vol.2 No. 6 (June 2016) pp. 1-4 



1 



Jk 




frtiex 

Q Saaplitg 


Fig. 1. (1) Satellite imagery of Kutch region with location of the Naredi cliff section sediments, Early Eocene. The distance 
from the Naredi cliff section to present sea coastline water is about 16 kms. (2) Litholog of Naredi cliff section. (3) 
Spinizonocolpites echinatus. (4) Spinizonocolpites thanikamonii. (5) Dinoflagellate. All these palynofossils recovered from the 
green shales of the Naredi cliff section. 


per our understanding based on review of earlier 
literatures, the landward migration distance of the 
sea water which took place during Early Eocene 
(~49 million years ago). 

Material and Methods 

To fulfill the objective remote sensing and 
palynological techniques were utilized. 
Palynological analysis provided the palynofossils 
which are indicative of marine conditions. Remote 
sensing analysis, using geographic information 
system software, provided us the distance of the 


Naredi type section site, from where marine 
palynofossils recovered, to Present sea coast area, 
Kutch (Fig. 1). 

Results and Discussion 

The Naredi cliff section green shale sediment 
samples showed the predominance of brackish 
water mangroves pollens like Spinizonocolpites 
echinatus ( Nypa botanical family), 
Spinizonocolpites thanikamonii ( Nypa botanical 
family), Marginipollis kutchensis ( Barringtonia 
botanical family) and few dinoflagellates. At 
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present, mangroves worldwide cover an 
approximate area of 240 000 km 2 of 

sheltered coastlines (Lugo et al. 1990). Mangroves 
can establish and grow under a relatively wide 
range of flooding and salinity conditions, but is 
generally restricted to the intertidal zone where 
there is less competition with freshwater plants. The 
distance measured, using GIS software, from this 
Naredi cliff site to present sea coast water shows 
about a distance of 16 kms. These data suggest that 
sea coast were about 16 kms inside the land area, 
during Early Eocene, in comparison to the present 
sea coast location (Fig. 1). This sea level rise and 
landward migration of sea water may be related to 
the Palaeocene/Eocene thermal maximum event 
which was a brief period of widespread, extreme 
climatic warming (Zachos et al. 2003; Tripati and 
Elderfield, 2005), that was associated with massive 
atmospheric greenhouse gas input (Dickens et al. 
1995). During this time period the Earth's surface 
temperature rose globally by 5-9 degrees Celsius 
within a few thousand years, while simultaneously, 
large amounts of carbon were released into the 
ocean- atmosphere system (Zachos et al. 2003). 
Khozyem et al. (2013) in their study on Naredi 
Formation observed a negative excursion that is 
correlative with the global Early Eocene climatic 
optimum event. The Intergovernmental Panel on 
Climate Change (IPCC 2001) predicts that by 2100, 
global warming will lead to a sea-level rise of 
between 110 and 880 mm. Recent study shows that 
global sea level has rise by ~14 cm in the 20 th 
century (Kopp et al. 2016), which is primarily due 
to contributions from thermal expansion and glacier 
mass loss (Gregory et al. 2013). These data suggest 
that during Early Eocene climate was much warmer, 
in comparison to present climate, which lead to 
landward migration of seawater, in Kutch region of 
Gujarat, upto the extent of about 16kms. 


Conclusions 

Our study shows quantitatively, for the first time, 
that the sea water was transgressed upto 16 kms 
inside the land area, during Early Eocene (~49 
million years ago), leading deposition of Naredi 
cliff section in Kutch, Gujarat, India. During Early 
Eocene the climate was much warmer, in 
comparison to present climate. Our utilized 
approach and technique can be useful in 
paleoceanography study. 
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